Historical and current occurrence of halophytic-ruderal species Hordeum geniculatum was studied in Slovakia during 2003 -2010. The species occurred only in the Podunajská nížina Lowland, where 16 sites were found in total including historical and recent locations. Recently, the number of sites decreased markedly and we confirmed only four localities. Due to the sharp decrease in the number of sites and proper habitats, Hordeum geniculatum is re-evaluated as endangered (EN) plant of Slovak flora. Key words: occurrence, halophytes, Hordeum geniculatum, IUCN criteria.
INTRODUCTION
Hordeum geniculatum All. [syn. Hordeum hystrix Roth, Hordeum marinum Huds. var. gussoneanum (Parl.) Thell., Hordeum marinum Huds. subsp. gussoneanum (Parl.) K. Richt., Hordeum winckleri Hack.] (Figure 1 ) belongs to the group of vanishing halophytic plants at the edges of its distribution range especially in the Pannonian Plain. It is included in the Red lists of endangered taxa in Austria, Croatia and Slovakia (Niklfeld & Schratt-Ehrendorfer 1999 , Feráková et al. 2001 , Nikolić & Topić 2004 , while in Hungary, Romania and Serbia is not considered endangered (Oltean et al. 1994 , Stevanović et al. 2006 , Király 2007 .
Hordeum geniculatum is distributed in large, partially disjunctive, Eurasian area: it occurs from the Iberian Peninsula, southern and southeastern Europe through the Middle East (Israel, Syria, Lebanon, Jordan, Turkey) to Central Asia. Native occurrence of the species was also mentioned for the North Africa (Morocco and Tunisia). As an alien species, H. geniculatum was found in Algeria, Libya and Egypt as well as the western part of North America (Conert 1998).
In central Europe, H. geniculatum is widespread from the Pannonian Lowland (Austria, Slovakia, and Hungary) to Ukraine, Moldova and the European part of Russia (Conert 1998 , Grulich & Maglocký 1999 , Fischer et al. 2005 .
The species prefers solonetz soils usually with low or moderate salt content, however, it can be also found in highly salinized soils, such as solonchaks, and thus appears in different halophytic and subhalophytic plant communities. Hordeum geniculatum has optimal conditions for its growth within the association Hordeetum hystricis Wendelbg. 1943 . According to Mucina (1993) , the association is considered as the most zoo-anthropogenic community of solonetz soils. The association is developed as the degraded stage of the halophytic communities Puccinellietum limosae Soó 1933, Achilleo setaceae-Festucetum pseudovinae Soó (1933 ) 1947 corr. Borhidi 1996 and Artemisio santonici-Festucetum pseudovinae Soó in Máthé 1933 corr. Borhidi 1996 . It occurs usually in strongly grazed areas, especially near intensively trampled sites as watering places and animal paths. In optimum conditions, a dominance of Hordeum geniculatum in this community reached up to 75 -80% (Wendelberger 1950 , Dítě & Eliáš jun. 2011 . The ass. Hordeetum hystricis has centre of its distribution in Pannonia. It has been reliably documented in Austria, Slovakia, Hungary, Serbia and Romania (Wendelberger 1950 , Vicherek 1973 . The current main distribution area includes the eastern Hungarian alkali steppes in the Alföld region (Borhidi 2003) , northern Serbia (Vojvodina) and western Romania (Dítě, Eliáš jun. & Melečková 2011 ined.) . Outside the area of the Pannonian Basin, the community has been recorded in southern and northeastern Romania (Pop 2002 , Popescu 2005 and recently also at the Middle Danube Plain in Bulgaria (Tzonev et al. 2009 ).
Except within the ass. Hordeetum hystricis, Hordeum geniculatum was infrequently found in the association Camphorosmetum annuae Rapaics ex Soó 1933 , Pholiuro pannonici-Plantaginetum tenuiflorae Wendelberger 1943 (Dítě et al. 2010) , Puccinellion limosae Soó 1933 (Dítě et al. 2009 ) and some others communities. However, the occurrence of the species there was only occasional and with abundance not over 5%.
The paper is aimed to obtain historical and current occurrence of Hordeum geniculatum in Slovakia as well as it reassesses the current IUCN Red List status of the species. 
MATERIAL AND METHODS
The study was carried out during the years 2003 -2010 in the Podunajská nížina Lowland. The data concerning the distribution of the species were achieved from herbaria BP, BRA, BRNU, BRNM, LTM, MMI, MZ, NI, KO, OLM, PMK, PR, PRC, SAV, SLO, ZV, literature and during our field research, as well. All data on the occurrence of H. geniculatum were divided into three groups: the first includes all the historical data from the literature and herbaria to year 1975, the second group includes historical data from literature and herbaria for the period of intensive land reclamation and drainage projects in the years 1975 -1999, the third group includes current relevant data found after 2000. Results of this study are presented on the Figure 2 . The figure was designed by program ArcGis 9.2. Coordinates of historical localities were taken from Google Earth. Coordinates of recent localities were obtained during field research using GPS equipment Garmin CS 60.
Herbarium abbreviations are according to Holmgren et al. (1990) and Vozárová & Sutorý (2001) . Phytogeographical divisions of Futák (1980) are also used. Nomenclature of vascular plants follows Marhold & Hindák (1998) and the names of syntaxa are according to Molnár & Borhidi (2003) .
RESULTS
In Slovakia, the occurrence of the species Hordeum geniculatum was recorded only in the Podunajská nížina Lowland. In total, approximately 16 localities were found (Figure 2) . The exact number of localities could not be determined because some authors did not provide precise description of them. Before 1975, Hordeum geniculatum was confirmed here on 11 localities. Almost the same number of sites was also recorded between years 1975-1999; the species was confirmed in 9 locations. In this time, the occurrence of the species was also spo- have not recorded grazing goats, causing a reduction in the area of population and disappearance of the above mentioned community. The micropopulation probably disappears in the coming years if grazing will be not restored.
The second micro-population was confirmed near the Ráczovo jazierko pond in the village. In the last three years (2009-2011), we also recorded relatively rich occurrence of Hordeum geniculatum, which has been caused due to the renewal of grazing on the locality (10 sheep).
Šurany -Akomáň farmstead
Hordeum geniculatum was found there first time by Krist (1940) . In the late eighties of the last century, the species still created large stands (Ulrych 2009 in verb.) . The population has been dramatically reduced when grazing was terminated. In 2002, only residual population were confirmed on cart-road at the edge of saline pastures (up to 100 individuals) (Sádovský 2003) . Currently, we have confirmed the occurrence of the species in an intensively overgrazed pasture near the farm buildings occupying area about 100 m 2 .
Močenok -Siky farmstead
The species was recorded there for first time in thirties of the 20th century (Valenta 1932 BRA). Currently, there is the most vital and most comprehensively known population in Slovakia containing thousands of individuals and covering area ca 2 hectares. It is also the single current location of association Hordeetum hystricis in the Podunajská nížina Lowland and Slovakia, respectively. The species occurred here on the intensive grazed sheep pasture near the farm buildings. Survival of the species and the community is existentially dependent on the current use of the site by sheep grazing.
Horná Kráľová
The occurrence of the species had been recorded at this location until 2009. The place is located about 2 km southwest of the village near a small pond. Small scale population of a few tens individuals occupied the rest of degraded saline habitat dominated by Tripolium pannonicum. The abandonment of grazing (or any management) has caused the expansion of ruderal (Atriplex tatarica, Echinochloa crus-gali, Elytrigia repens) as well as grassland species (Arrhenatherum elatius, Galium verum) in these stand. Hordeum geniculatum is there under acute threat of extinction.
DISCUSSION
Hordeum geniculatum is considered as a phytogeographically important border element of the Slovak flora -the Podunajská nížina Lowland is the northernmost part of the distribution range of the species (Grulich & Maglocký 1999) . The species was here firstly documented in 1923 (see Appendix). Most of Hordeum geniculatum localities were published by Krist (1940) . The author found 11 localities between the towns of Nitra and Nové Zámky (see Appendix). These sites were mentioned much later by Grulich & Maglocký (1999) , the authors also confirmed presence of the species in six localities (Močenok, Jatov -Čierny Vŕšok, Tvrdošovce, Palárikovo, Akomáň farmstead and Čierna Voda village near Bratislava). In addition, particular data were published in some floristic and phytosociological works, in some cases including also phytosociological relevés (e.g. Vicherek 1973 , Svobodová & Řehořek 1985 , Trávníček 1996 , Sádovský 2003 . General data of species occurrence in the territory between the lower Váh River and lower Nitra River was published by Dostál & Červenka (1992) . Our results showed that the species was relatively frequent in former times; we found 16 localities in total (see Figure 2) . Before 1975, the species occurred at 11 localities where intensive grazing was performed (Krist 1940 , Vicherek 1973 ).
In the next period 1975 -1999, nine localities of the species were found and number of Hordeum geniculatum localities decreased only slightly despite intensive meliorations, afforestation and transformation of saline habitats to arable land in those years. Meliorations practices usually consisted of drainage of large area which caused a gradual desalination of saline soils. So, obligate halophytes have lost one of the most important competitive advantages against other plants. Therefore, ruderal and meadow plant species started to replace them on these sites (Sádovský et al. 2004 , Fehér 2007 . In this period, occurrence of many halophytic species as Acorellus pannonicus, Camphorosma annua and Pholiurus pannonicus decreased or disappeared due to above mentioned reasons (Eliáš jun. et al. 2003 (Eliáš jun. et al. , 2010 . However, the rapid decrease of Hordeum geniculatum sites was found in period after year 2000. We believe that this significant decrease was caused by the restructuring of agriculture after the collapse of communism in 1989 (Kuzma 2000) . While relatively intensive grazing of sheep and cattle took place at Hordeum geniculatum localities in the seventies and eighties (Svobodová & Řehořek 1992) , the pastures were abandoned in the nineties. Hordeum geniculatum is very competitively weak species and it can survive only temporarily on disturbed sites (e.g. rural roads) in case the grazing is not present. Gradually, the occurrence of the species disappears quickly at these sites under pressure of stronger competitors (Dítě, Eliáš jun. & Sádovský 2003 ined.) . On the other hand, we observed relatively abundant occurrence of the species if the grazing was restored in the Akomáň farmstead. It is therefore possible that Hordeum geniculatum can be found on other localities in the future.
Finally, the status of the species in Slovak Red List of rare and endangered species has been reevaluated in the light of our field data. Feráková et al. (2001) included the species in the category "critically endangered" (CR). We propose to include it in the category "endangered" EN B2b (ii, iii, v) 
